Profile of Prof. Shakeel Ahmed & his significant contributions during his scientific
career

Prof. Shakeel Ahmed with Master degree in Exploration Geophysics obtained in 1980 from
the Banaras Hindu University, Varanasi, India chosen to work in the field of Water Sciences
since beginning of his career starting from his master dissertation on Aquifer Modelling, the
most advanced subject of its time. Dr. Ahmed joined CSIR-National Geophysical Research
Institute as scientist in 1982. He continued working on this subject and strengthen his
expertise in numerical modelling of aquifers. Dr. Ahmed improved significantly on the supply
of input parameters that are usually very scarce in case of hydrogeological data and to best
utilize the modelling output for management issues by completing a number of practical
projects in India.

Dr. Ahmed has further enhanced his qualifications by carrying out his doctoral research in
France and obtained Ph.D. in Hydrogeology from the prestigious organization, “Ecole
Nationale Supérieure des Mines de Paris (Paris School of Mines, now Mines ParisTech)” in
1987. During his doctoral research, he developed new methods of Geostatistics to apply in
groundwater hydrology to solve to a great extent, the problem of bridging the gaps between
field measurement and data requirement by the aquifer models with the development of
several multivariate Geostatistical methods utilizing easily available parameters. The
method developed has been tested on a variety of aquifers. He finally developed a new
method of solving Inverse Problem in Hydrogeology. The doctoral research was published
in top journals of the field viz., Water Resources Research and Ground Water etc. and the
thesis was also published in the form of Microfiche by M/S Atelier France.

With these new developments Dr. Ahmed established an advanced laboratory of

Numerical Aquifer modelling at the CSIR-NGRI. Later during his post-doctoral research, he

further improved upon the applications of the theory of regionalized variables to the field of

groundwater hydrology. He has applied the theory of regionalized variables also known as

Geostatistics to solve two major and very burning issues in groundwater hydrology:

a. Developed a few procedures to analyse the groundwater monitoring network based on
the objective function that the measured values if used for estimation, should produce
the estimates with a desired limit of accuracy. In the second procedure he has analysed
the set of monitoring wells and was able to assign a priority index of measurement to
each measuring points again based on the variability of the parameter. This optimal
network design has been very useful for monitoring the time variate parameters and is
very advantageous in the Indian context.

b. Worked out the possibility of removing biasedness and non-uniqueness at each step of
aquifer modelling, and developed procedures using the theory of regionalized variables
to remove them and make the Aquifer Modelling unbiased.

He continued his research with his French counterparts by working together and publishing
joint research papers. His efforts in the Indo-French Collaboration took a quantum jump in
1999. The very first Indo-French Collaborative project awarded to CSIR-NGRI in the year
1999 by the IFCPAR was led by him as Principal Collaborator from India where two Indian
Organizations and four French Organizations have worked together. The project has
resulted into original findings in understanding the Weathered-fractured coupled aquifer
system. The area studied in this project is being still monitored and has become a unique
area with longest series of hydrogeological data. The most important event in the history of
NGRI’s International collaboration was an MoU between NGRI (India) and BRGM (France)




signed for setting up the “Indo-French Centre for Groundwater Research (IFCGR) on
November 20th, 1999. Dr. Ahmed took the honour of being founder head of this
International Centre from Indian side and he has run the centre successfully for 19 years.
The Indo-French Collaborative research supported by the Indo-French Centre for
Groundwater Research under his leadership flourished with multiple progress and has made
several breakthrough achievements by changing the scientific perception in advanced hard
rock hydrogeology. Below are the extraordinary findings to mention a few:

a. The aquifer system in the studied watershed was mapped geophysically and in addition
to classical techniques of Vertical Electrical Sounding and profiling, Electrical Resistivity
Tomography (ERT), Mise-a-la-masse, Proton Magneto Resonance (PMR) together with
magnetic and Frequency Domain Electromagnetic investigations were made. Another
finding has been on tracing the underground hidden dykes; their depths and
characteristics. This is an important finding useful for simulating the groundwater flow
in the weathered-fractured combined aquifer set-up.

b. Dr Ahmed has led further new investigations in studying the hydrogeology of the aquifer
system. The aquifer system already being over exploited, carrying out the pumping tests
were impractical, so he carried out specially designed slug tests as well as injection
tests. The most useful and important hydraulic test has been the injection test with a
propeller that has changed the face of the hard rock hydrogeology as it has very precisely
determined the fractures presence in the borewell.

c. Finally, all the above inputs were used together in simulation of groundwater flow in a
weathered-fractured coupled system. The two layered model was simulated without any
intervening impermeable layer. The concept of compartmentation has been
successfully proved during the calibration of the numerical model. He has taken the
prognostic modelling further and designed a Decision Support Tool for managing
groundwater with the involvement of the farmers. He changed the style of hydrological
research by taking all the laboratory work to the farmers and involving them from data
collections to the management of available groundwater. In turn, it was the farmer who
decides how to use the available groundwater even by changing the cropping pattern
with the help of Decision Support Tools. This approach has been very helpful in
implementing the research findings.

Dr. Ahmed’s inclinations have equally been towards basic and advanced research also. This
can be judged with his numerous publications (Around 200) in best journals of the field and
receiving a sizable citation of his work (Citation of 8996 and 44 as h-index). Dr. Ahmed
supervised more than 40 doctoral students including 4 French students and many master
theses, 22 of them have already got the PhD awarded and are serving with good positions.
About 3 of them are still pursuing their doctoral research. Dr. Ahmed has been mentor to
two Fulbright fellows visited India from USA; Prof. S. Roy from the University of Miami
during 2018-19 and Prof. B. Foreman from University of Maryland during 2019-2020.

Dr. Ahmed is an Internationally renowned hydrogeologist and has been on the scientific
committee of several International conferences including the Colloquium to celebrate 150t
Anniversary of Darcy’s law in Dijon, France in 2006. He has edited four books in this period
the first one published by the IAHS press and the 2™ one by the Capital Publishing Co.,
India as well as Springer.

Dr. Ahmed’s collaboration has not been limited to France, but he was invited to deliver
lectures in many countries viz., Australia, Iran, Egypt, Kenya, Sudan and Pakistan as



resources person sponsored by the UNESCO and CSC etc. He has recently led a
delegation of Indian Scientists to Tunisia to start and establish Indo-Tunisian
collaboration in water science and technology. He organized a regional training workshop
on “Dynamics of hard rock aquifers”. He is closely associated with many International
programs like G-WADI network etc. He has been the Associate Editor of the
Hydrogeology Journal published by Springer as well as convener of the South Asian
Regional working group on Hard Rock Hydrogeology of IAH. He is a fellow of the National
Academy of Science of India (FNASc), Fellow of the Geological Society of India (FGSI) as
well as National Environmental Science Academy (FNESA). The most important one is that
he is Fellow of The World Academy of Sciences (TWAS) also.

Dr. Ahmed has received the trophy of the International Prize for Water Sciences for the
year 2004. This is one of the 9 awards called Lights of Water. Earlier he has been the
recipient of Young Scientist Award in physical sciences awarded in 1999 by MAAS. He has
received other awards to name a few; recipient of National Mineral Award (2006) and
National Geoscience Award (2017), NGRI-AHI Hydrology lecture award (2014),
Groundwater Excellence Award of INC-IAH (2016), Anni Talwani Memorial Prize from IGU
(2017) etc.

Dr Ahmed has recently worked for two important International projects; one sponsored by
the ACIAR, Australia to work out the resilience of the farmers in water distribution under
climate change and the second sponsored by EU to develop and test methods of natural
treatment of contaminants. The outcome has demonstrated that wetland could treat the
sewage water to great extent to be used for irrigation.

Dr. Ahmed took an important lead and coordinated the Aquifer mapping obtaining break-
through achievements in 3D Heliborne Transient Electromagnetic geophysical investigation
of aquifers in different geological formation and set guidelines for carrying out National
Aquifer Mapping. The results have been beneficial in tackling the Arsenic contamination in
Ganga basin, searching potable water in desert environment in Rajasthan, sea water
intrusion in coastal aquifers as well as clear delineation of various lava flows, structures and
Basalt-Gondwana contact in Deccan Traps.

Dr. Ahmed has also contributed in teaching the water disaster in the Centre for Disaster
Management, Department of Geography, Faculty of Natural Sciences, Jamia Millia Isimia
as Mk Gandhi Chair Professor for 2 years.

Dr. Ahmed has served as Emeritus Scientist at the CSIR-National Geophysical Research
Institute, Hyderabad, India and Emeritus Professor of Physical Sciences in CSIR Academy
of Scientific and Innovative Research (AcSIR). Dr. Ahmed is also working as consultant to
M/S Weather Risk Management System, New Delhi by guiding them in a number of
International projects on Groundwater including an important project on “Need Assessment
and Ecosystem Mapping in the context of Digital Disaster Risk Reduction and Risk Transfer
Solutions for Women Smallholders in Haiti, Liberia, Malawi, Mali and Senegal” under the UN
Women Program funded by the UNCDF. This is an important contribution in alleviating the
livelihood of the women farmers in developing countries.

Dr. Ahmed got appointed as Full Professor at the Maulana Azad National Urdu University
(MANUU), Hyderabad where he has been teaching Research Methodology to the doctoral



students in the School of Sciences. His remarkable contribution to MANUU has been the
development of the university campus as Science enabled campus and improved the
campus for all-natural resources management. His main contribution has been in Water
Resources Management. He developed the new technique of water conservation called
Distributed Artificial Recharge Experiment (DARE) and based on his work, University has
bagged a National Water Award in 2023.

Dr. Ahmed is presently working as visiting Professor cum consultant to the Islamic
University of Science and Technology (IUST) in Kashmir, J&K and as a consultant he is
mentoring all the doctoral students. He is also shaping a new centre viz., Centre for Disaster
Risk Reduction (CDRR-IUST). Dr. Ahmed is again developing the best practices of water
management. He has developed technique of “converting the devastating runoff into
valuable groundwater’ to tackle the two disasters simultaneously.

He is also an advisor to an important project “Landscape and climate evolution of the Great
Rann of Kachchh (GRK): Short-term (Holocene) and Long-term (50-100 ka) impact on Human
Settlement & Resources” funded by the Ministry of Earth Sciences, Govt of India. Dr. Ahmed’s role
to advise the conversion of saline aquifers in to Freshwater aquifers and also dilute the salt water
lakes in to freshwater by conserving the increasing rainfall in the region under Climate Change.

Prof. Ahmed belongs to the World’s top 2% scientists Globally by the Stanford University
as well as within 30 Best Earth Scientist of India. Dr Ahmed is topmost contributor to
Hydrogeological research during last 2 decades within south and southeast Asia.



